This paper evaluates whether and on the extent to which temporary jobs have been a springboard to regular jobs in Italy. Using the 2000, 2002, and 2004 waves of the Survey of Italian Households' Income and Wealth several dynamic unobserved eects probit models for the probability of having a permanent job are estimated. The main results show that a temporary position, rather than being unemployed, signicantly increases the probability of having a permanent job 2 years later of about 13.516 percentage points.
Introduction
In recent years temporary employment has risen in almost all European countries and this sort of contract has been used as an instrument to get labour market exibility and as a response to the high level of European unemployment rate. The Italian employees' standard arrangement has traditionally been full-time, permanent, and characterized by high degree of employment protection. But, some newly labour market reforms 1 have changed the institutional set-up and atypical employment forms, among which temporary contracts, have been growing in importance.
Researchers have extensively debated on advantages and disadvantages attached to temporary contracts. Indeed, temporary jobs may increase labour market exibility, provide rms with an instrument to face demand uncertainty, and be a stepping stone into longer employment relationships (Booth et al. 2002 , Hagen 2003 , Zijl et al. 2004 , Ichino et al. 2005 ; from the other side, it is has been pointed out that temporary workers face higher turnover and probability of unemployment (Dolado, García-Serrano and Jimeno 2002, Farber 1999 ) and suer wage penalties (Blanchard and Landier 2002 , Booth et al. 2002 , Brown and Session 2003 , Jimeno and Toharia 1993 , Hagen 2002 , Picchio 2006 ).
The purpose of this paper is to provide empirical evidence to that branch of the literature that is trying to assess whether temporary jobs may be a springboard toward regular employment or a dead end position. Indeed, temporary job experiences may provide the unemployed with the opportunity to gain skills, knowledge, and avoid the deterioration of human capital and bad 1 The labour market reforms which have extended and generalized the discipline of temporary jobs are the Treu package (Law No. 196/1997 ), Legislative Decree No. 368/2001 , and the Biagi law (Law No. 30/2003 . signals attached to unemployment. But, if rms exploit this tool of labour market exibility for systematically facing demand uncertainty without investing in temporary employees, temporary job experience may become a trap. Temporary workers may not gain in terms of human capital and come back to the unemployment pool without any advantage with respect to the unemployed. It could be focal in a welfare evaluation of the widespread of temporary contracts to assess whether in Italy temporary contracts have had a stepping stone eect into permanent positions. Therefore, the aim is to understand whether having today a temporary job, rather than being unemployed, increases or decreases the probability of having a permanent job within few years, once we control for individual observables and unobservables characteristics.
The econometric analysis is performed using the 2000, 2002, and 2004 waves of the Survey of Italian Households' Income and Wealth (SHIW), a representative survey conducted by the Bank of Italy every two years since 1989. Raw probabilities of permanent employment conditional on the past working status highlight that a temporary position, rather than unemployment, increases the probability of having a regular job two years later by about 28.4 percentage points. It seems that temporary contracts provide a stepping stone into permanent jobs but such a raw evidence may be spurious.
There could be indeed some individual characteristics determining both the current working status and the future transition into a permanent job. For example, more able individuals might be more willing to accept a temporary job as an alternative to unemployment and, at the same time, might be the ones with an higher hazard rate toward a permanent job. Then, the stepping stone eect from raw data might entirely reect the higher ability of the stock of temporary workers.
In order to remove the spurious component from the stepping stone effect we estimate dynamic unobserved eects probit models for the probability of permanent employment; the model is dynamic because we introduce the lagged working status among the covariates. Unobserved heterogeneity is linearly approximated following the Chamberlain's (1980) approach, whereas the problem of initial conditions is faced by both the Heckman's (1981) method and the Wooldridge's (2005) conditional maximum likelihood estimator.
The main nding is that, ceteris paribus, having a temporary contract today rather than being unemployed increases the probability of having a permanent position two years later of about 13.516 percentage points. This nding is interpreted as a stepping stone eect, since it comes from the estimate of a counter-factual outcome probability.
Finally, we assess the robustness of the stepping stone result relaxing the parametric assumptions about the individual heterogeneity. We estimate: i)
Dynamic linear probability models which are able to approximate the average partial eects, by fully controlling for unobserved heterogeneity and avoiding the problem of initial conditions; ii) Dynamic non-linear probability models where unobserved heterogeneity is randomly drawn from a discrete distribution with a nite number of support points.
This paper is organized as follows. In section 2 we describe the data and report descriptive statistics of the sample used in the econometric analysis.
Section 3 presents the econometric specication of dynamic nonlinear models for the probability of permanent employment and displays estimation results.
In section 4 we check the robustness of the results relaxing the parametric assumptions about individual heterogeneity. Finally, section 5 concludes.
Data and Sample
The empirical investigation is performed using the 2000, 2002, and 2004 waves of the Survey of Italian Households' Income and Wealth (SHIW). with missing values for some of the variables used in the specication of the econometric models. We end up with a balanced panel of 1,677 individuals, observed over 3 time periods. Since we estimate dynamic nonlinear models of order one, we loose the rst time period, which is only exploited for the initial values.
The dependent variable is a dummy indicator, y 1it , equal to 1 if individual i is a permanent worker at time t and 0 otherwise. The dynamic will be captured by the lag of this indicator and by the lag of the unemployment indicator y 2it , which is equal to 1 if individual i is unemployed at time t.
Over 20002004, the average composition of the labour force is as follows:
9.8% unemployed, 6.3% temporary workers, 83.9 permanent workers. 3 An individual is unemployed if she declares to be either a rst-job seeker or unemployed in section B (Employment and Incomes) question APQUAL of the SHIW questionnaire.
The information about the employees' contract type comes from the answer to question for permanent employment, which is the most general specication we present and takes into account the endogeneity of the previous labour market state.
Then, in subsection 3.2, we move on to a univariate framework, whereas subsection 3.3 and table 5 deal with the goodness of t of the estimated dynamic nonlinear models.
Bivariate Unobserved Eects Probit Model
Let us dene y 1it and y 2it the scalar indicator variables denoting the occurrence at time t of a permanent job and unemployment, respectively. The dynamic probability model for permanent employment is empirically specied using a bivariate unobserved eects probit model:
(1)
where 1[·] is the indicator function, x 1it and x 2it are vectors of skill, family, and individual structure variables that may explain the working status, c 1i and c 2i are time-invariant individual heterogeneities. Finally, (u 1it , u 2it ) is the idiosyncratic error term which is assumed to be bivariate standard normal with covariance ρ u . Such a model is a modied version of that of Alessie et al. (2004) and follows the Stewart's (2007) model to investigate the inter-related dynamics of unemployment and low-wage employment.
The model is bivariate in order to allow y 2it to be endogenous in equation (1). The coecient of primary interest is ρ 12 ; indeed it captures the eect of past unemployment, rather than temporary employment (the reference category), on the current probability of having a permanent job. Therefore it conveys whether having a temporary job today, rather than being unemployed, reduces or increases the future probability of having a permanent position. Correlation between unobserved heterogeneity, c ji with j ∈ {1, 2}, and observed characteristics is allowed by adopting a correlated random-eects specication (Chamberlain 1980 ):
where w jis is a 3-dimensional vector containing marital status, spouse's working status, and presence of pre-scholar children and a ji ∼ iid N (0, σ 2 a j ) and independent of x jit .
In order to distinguish between spurious and true stepping stone eect, we have also to make assumptions about the relationship between the initial observations of the dependent variables and individual heterogeneity. At this stage we apply the Wooldridge's (2005) conditional maximum likelihood approach to the initial condition problem; therefore we model the density conditional on initial values, which enter the linear approximation of unobserved heterogeneity.
The likelihood function to be maximized is given by
where Φ 2 is the cumulative bivariate normal distribution function and y * jit = y 1it−1 ρ j1 + y 2it−1 ρ j2 + x jit β j + c ji for j = 1, 2 and t = 1, . . . , T .
The estimation results of the bivariate model are reported in the rst three columns of table 4. The coecient of the lagged permanent position is positive and highly signicant. Since the lagged temporary working status is the reference group, having a permanent job today, rather than a temporary contract, signicantly increases the probability of having a permanent job in the future. This is an expected results, whereas what we wish to understand is whether a temporary position as an alternative to unemployment is able to increase the chances to get a permanent job in the future. This is conveyed by the coecient of the lagged unemployment status which is negative and highly signicant: having been unemployed at time t − 1, rather than temporary employed, decreases the likelihood of having a permanent position at time t. In other words, an individual who accepts a temporary job today, rather than unemployment, has a signicantly higher probability of being a permanent worker in two years: this is the stepping stone eect, since, ceteris paribus, a temporary job provides an opportunity to jump into regular employment.
Looking at the estimated coecients of the other explanatory variables, we note that the higher the potential experience of the worker, the higher the probability of having a permanent job. This nding is coherent with the human capital theory and job-search explanations. Women and less educated individuals are less likely to have a permanent job. The higher the permanent and transitory incomes, the lower the probability of having a permanent position. An explanation might be found in the job-search theory: when nonlabour income increases or is constantly high, the individual has less incentives to look for and/or accept a stable job. Finally, individuals that are head of the household or married are more likely to have a permanent job. It seems that the higher the employee's household responsibility, the higher the probability of having a stable position.
Note that a Wald test for signicance of the coecients of the linear approximation of the unobserved heterogeneity rejects the null hypothesis.
Performing the analysis without introducing time-variant variables in all the time periods would generate biased results due to their correlation with unobserved heterogeneity. Furthermore, the coecient of the initial employment status is highly signicant and this nding denitively rejects a simpler bivariate probit not accounting for unobserved heterogeneity and initial conditions problem.
The log-likelihood ratio (LR) test for independent equations does not instead reject the null hypothesis, meaning that we are meeting a special case of the bivariate model: since the error terms are not correlated, we can estimate equation (1) in a univariate framework. 
Univariate Models for the Probability of Permanent Employment
Given the result of the LR test of independent equations, we replicate the analysis in a univariate framework by solving the initial conditions problem following the Wooldridge's (2005) approach and the Heckman's (1981) methodology.
As we have already mentioned, Wooldridge (2005) suggested to face the initial conditions problem modelling the density of (y 1i1 , . . . , y 1iT ) conditional on initial conditions and explanatory variables. Under the linear approximation assumption of individual heterogeneity, we therefore have
Then, model (1) can be rewritten as y 1it = 1 y 1it−1 ρ 11 + y 2it−1 ρ 12 + x 1it β 1 + ψ 1 + y 1i0 ξ 10 + y 2i0 ξ 20
and estimated using standard random eects probit program integrating out a i . In order to relax the implicit assumption of zero serial correlation of the score, we use simple pooled probit estimator with standard errors robust to arbitrary serial correlation. What we have to pay is a loss in terms of eciency and that we obtain a scaled version of our parameters, where the scaling factor is given by (1 + σ
The approach proposed by Heckman (1981) consists instead in specifying a latent variable model for the initial realization of the dependent variable:
This equation is a linearized approximation to the reduced form equation for the initial value of the latent variable, where z i0 is a vector of exogenous variables (including x 1i0 and a set of parental dummies) 5 and u i0 is independent 
where c * = c 1 /σ c and, following from the implicit normalization σ 2 u = 1, σ c 1 = λ/(1 − λ). Since c 1i is unobservable, in equation (8) we integrate it out under the assumption that c 1i is normally distributed. The integral over c 1i is evaluated using Gaussian-Hermite quadrature with 20 points. Given these estimation results, let us summarize the main ndings. We have seen that estimating dynamic unobserved eects probit models for the probability of permanent employment depicts temporary jobs as a channel out of unemployment and a springboard toward a stable job. Indeed, looking at the estimated counter-factual probabilities evaluated at the sample means and the corresponding average partial eects, we can arm that, given observable and unobservable characteristics, an individual accepting a temporary job today, rather than unemployment, increases her own proba-6 See appendix A-1 for more details about the denition and the estimation of the APEs. Therefore, one fourth of the initial stepping stone eect is spurious because of observable heterogeneity x 1 . When we move on to unobserved eects models and we explicitly take into account the possible presence of the unobservable heterogeneity we get an even lower estimated APE. These ndings suggest that: i) About one half of the raw stepping stone eect is spurious and due to the presence of observable and unobservable individual characteristics; ii)
The estimated marginal eect of a temporary job is upward biased if we do not consider the presence of the individual heterogeneity. If we assume that more able workers are more likely to make a transition from a temporary to a permanent contract, then this implies that more able unemployed workers are more likely to accept a temporary position instead of a further period of job-seeking. Such a self-selection of the more able workers into temporary contracts is predicted by the Loh's (1994) theoretical model: temporary contracts can be viewed as a probationary period and rms' sorting mechanism; then, rms can attract more able workers by paying a low wage during the probationary period, but promising higher wages in the future.
Goodness of Fit
In order to provide a descriptive evaluation of the goodness of the t of the dynamic nonlinear models, we report in table 5 the percent correctly predicted employment status and the percent correctly predicted sequences.
We follow the usual rule according to which we predict, for each i and t, y 1it to be unity when the estimated probability is larger than or equal to 0.5, i.e. Φ it ≥ 0.5. If Φ it < 0.5, y 1it is predicted to be zero. The percentages reported in table 5 are the percentages of times the predicted y 1it matches the actual y 1it . By predicted sequences, we refer to the percentages of time the predicted sequence matches the actual sequence {y 1it , y 1it−1 }.
In the rst column we report the correct predictions of the bivariate dynamic model, whereas the last two columns display the correct predic-7 The estimation results of a simple dynamic pooled probit model are available from the author but not reported for sake of brevity. tions when we estimate single equation dynamic probit models using the Wooldridge's (2005) and the Heckman's (1981) estimator, respectively.
The three dierent estimation techniques are very close to each other in terms of goodness of t. Permanent employment is very well predicted, more than 96% of the time. As concern the correct predicted unemployment or temporary employment realizations, the models are correct more than 50% of the time. Note: The acronyms PC, TC, and U respectively refer to permanent contract, temporary contract, and unemployment.
We now move on to the correct predicted permanent employment sequences. If we look at the overall results, we could argue that the dynamic models are really able to predict the transitions, since they correctly predict sequences more than 85% of the time. But, looking at each possible sequence, we realize that our models cannot predict permanent/unemploymenttemporary job sequences and poorly perform in predicting unemploymenttemporary job/permanent sequences (around 10% of the time). Conversely, the dynamic models well perform in predicting time-invariant sequences.
Robustness Analysis
In this section we assess the robustness of the stepping stone eect relaxing the parametric assumptions about the individual heterogeneity. Therefore, in subsection 4.1 we replicate the Heckman's procedure for initial conditions but the residual a 1i of the linear approximation of the unobserved heterogeneity c 1i is assumed to have a discrete mass point distribution.
In subsection 4.2 we instead focus on dynamic linear probability models for permanent employment, since they provide satisfactory estimates of average partial eects near the center of the distribution of the covariates:
rst-dierencing is a straightforward way to fully remove the time persistent individual heterogeneity and to avoid any problem of initial conditions. As pointed out by Stewart (2007) , since we do not need any particular parametric assumption about unobserved heterogeneity, this approach may be considered as a semi-parametric method compared to the dynamic nonlinear models we have seen so far.
Discrete Distribution of the Individual Heterogeneity
We provide an alternative specication of the unobserved heterogeneity to the ones that characterize the Heckman's and Wooldridge's estimators. Instead of imposing normality, the distribution of a 1i is assumed to be discrete with mass point a
. . , D}, and corresponding probability p d . We specify probabilities p 1 to p D using a multinomial logit model:
Therefore, we maximize the following discrete mixture likelihood function:
where D is chosen according to the Akaike Information Criterion (AIC).
The estimation results of the discrete mixture probability model are reported in table 6. According to the AIC the unobserved heterogeneity seems to be important but only two points of support are detected: the rst one has 16.8% probability mass, whereas the second one 83.2%. The estimated coecient of the lagged unemployment indicator is signicantly negative and close to those presented before. Once again, a temporary job today, rather than unemployment, signicantly increases the probability of having a permanent 
Dynamic Linear Probability Models
We adopt the following dynamic linear probability model specication for equation (1):
y 1it = y 1it−1 ρ 11 + y 2it−1 ρ 12 + x 1it β 1 + c 1i + u 1it , (i = 1, . . . , N ; t = 0, 1, 2).
First dierencing is a simple way to get rid of individual heterogeneity, yielding ∆y 1it = ∆y 1it−1 ρ 11 + ∆y 2it−1 ρ 12 + ∆x 1it β 1 + ∆u 1it , (i = 1, . . . , N ; t = 1, 2).
Since ∆y 1it−1 and ∆y 2it−1 are possibly correlated to ∆u 1it , this model can be consistently estimated by using y 1i0 , y 2i0 , and noncontemporaneous realiza- The OLS estimates from the model in rst-dierences and the model in levels are -0.089 and -0.258, respectively. The former is biased upward due to positive correlation between ∆y 2it−1 and ∆u 1it , while the latter is biased downward due to negative correlation between y 2it−1 and the unobservable heterogeneity.
The central columns report IV estimation results using: y 1i0 and y 2i0 as instruments for ∆y 1it−1 and ∆y 2it−1 in the rst-dierences specication; ∆y 1it−1 and ∆y 2it−1 as instruments for y 1it−1 and y 2it−1 in the level specication. The estimated lagged unemployment status coecients are now -0.105 and -0.138: they are converging to each other. The F -tests for excluded instruments as suggested by Staiger and Stock (1997) show no sign of weakness of the instruments.
Finally in the last three columns we report the ecient GMM estimation results, introducing as further instruments the initial values of time-varying explanatory variables. In this way we gain in terms of eciency and test the validity of the instruments with a standard over-identication test. The over-identication tests do not reject the null hypothesis, so that the instruments seem to be valid. The stepping stone eect is between 13-15.8 percentage points. Therefore, fully controlling for the unobserved heterogeneity Gender, educational, and geographical dummies have been included in the level specication but not reported for sake of brevity. In the overidentied case we used as excluded instruments age, its square, and the initial values of the regional unemployment rate, the dummies for marital status, spouse's working status, household position, and presence of prescholar children.
and avoiding the initial conditions problem indicate that having a temporary job, rather than being unemployed, increases of about 13-15.8 percentage points the future probability of having a permanent position. This is a further nding which gives robustness to the conclusions coming from dynamic nonlinear probability models.
Concluding Remarks
In this paper we assess whether and on the extent to which temporary jobs We have estimated a bivariate dynamic unobserved eects probit model to predict the probability of having a permanent position given the lagged labour market state. The main nding is that, ceteris paribus, having a temporary contract today, rather than being unemployed, increases the probability of having a permanent job 2 years later of about 13.716.2 percentage points.
This evidence suggests that, given observable and unobservable characteristics, temporary contracts in Italy are a stepping stone into permanent jobs. They allow individuals to leave unemployment giving them the opportunity to acquire generic (and possibly) specic skills and making them permanent employable afterwards.
Finally, we have estimated dynamic discrete mixture and linear probability models to assess the robustness of the stepping stone eect to the parametric assumptions about the individual heterogeneity. The estimated average partial eects following these two approaches, which are nonparametric in the specication of the unobserved heterogeneity, are in line with those obtained through dynamic nonlinear unobserved eects probit models.
Appendix

A-1 Estimation of the Average Partial Eects
In this analysis the APEs, or marginal eects, are estimated following Stewart (2007) : we estimate the counter-factual outcome probabilities evaluated at the sample means,x 1 . Let us call p U , p P , and p T the probability of permanent employment given, respectively, unemployment, permanent employment, and temporary employment at time t − 1. Then, when we perform the Wooldridge's analysis we have that
Φ x 1 β 1 + ρ 12 + c 1i , and
where c 1i is the estimated linear approximation (5) of unobserved heterogeneity. When we adopt the Heckman's estimator, the outcome probabilities must be rescaled because of a dierent normalisation, so that the arguments of the standard normal c.d.f is multiplied by (1 − λ) 1/2 ; moreover c 1i is, in this case, the estimated correlated random eect according to specication (3).
Hence, the estimated APEs are dened as AP E J H = p J − p H with J, H = U, P, T . For example, AP E T U is the eect of a temporary job at time t − 1, rather than unemployment, on the probability of being a permanent worker at time t.
